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Background of the Invention 

; Mitajfehpridoa : ptfVMCWTR to support; nofmaljcMLf^ 
10 apoptotfc and necrotic cell death (Gromptoni 1999), An important factor in apoptosis and necrosis 



is the mitochondrial permeaotis 



: The cause of the MBT is toe opening^ membrane^ 
-known as^ Oxidative- 
• „ 'St^ j|ri^tai? v >iUQ^tide' 4«0tejloo"l^r^Sert* v WdigaiMc^ p^hate;|re#* increase: the 
/w' . . sensitivity of the pore to ^ calcium concentration^- 0 

equilibration of all small solutes (< 1.5 HD); ^ resultant 

a^collbidallMmoti^pr^ure^^ responsible for = 
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There is a need to selectively induce the MPTj parti^ 
of Wucinga ;;;; ;\ v .* v \" " '.**;: ' "Jv.'.V.r . '> 

::The.preserit a process for identifying ANT in 

mitochondria and selectively MPT in; girpliffBraflnsf ; cells rel^tiyo; t^'Q^RB?^^^..^''- . 

• Summary of the invention 

According to a firsl i embodiment of ft^ 
; gprhpouhd Woh induces ttife. mifo&Hohdrial peOTeabirity 

wherein tihe process comprises contacting a cell , or : ceii extract with a cqmppund^d^^ 
30 . vyhether ^ binds to adenine ntfdeotide; .t^ 

.the.OTmpo^ 
* A^ordingtoaseGondembodim 

a plurality of compounds; to; identify ^ rcornp^hd;^ proliferetingxells, Wereinl 

... :.the process comprises cbhfacffng a celt or a -dell extract with ^ W 
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.;. > • Typic^ the inyenfon, ^ selectivity for 

ANT in ^ acdbwlanoe '.wrtfi Pfee first or second the MPT in protiferating 

cells with foe e^^ . 

4ccpMihg,tp is^rrivlcted aprbceSss for identifying a. 

compound ^ comprising contacting 

;;io; ; or cell, jxfract^ 
,T . . superoxide, anion (02^^ 

,. , ". Apcording to'a fbiirthembodime there.is pfovid^a<pTO«sM identifying 

a compound i which ^ is an inhibitor of angk^^esis, foe cell 
(5 e^pfvyithac^ is gn; ifi^ 

l.r According | to a ^ fijfo embodiment of foe invention there is proyided a melhod of inducing MPT 
y . . .In a vertebrate;; wherein the ^ method oompifiseS d9mihlstBri^lfi> '^^inrtBbraWB- a therapeutically: 



20 • foe first to third embodiments of foe invention, or a therapeutically effective: amount of a 
: ; ;;;;;pJS^&ci^fical ;<»mpositt6C cbmprisinig ;. at least; one of the compounds Jtbgefoer with a 



• ^ • : « According Ip a si^. embqdjm inducing;: 

appptosis in proliferating ^ to the mammal an apoptosis- 

25 inducing amount of a compound identified in accortlance vyifo foe smy one of the first to third 

• embodiments of the inyentiqn.j .^ Mount tif \ ph^nT^c^utifial . 
; "I ;comppsition ^opmpflsing at least dne of fllb compounds together with a ^^armac^caiiy acceptable 

carrier, adjuvant and/or diluent- - . 7, .. J'.' ^ 

Aax)rfing to a seyenfo 

3Q.. identified in, accordance 'Mth .any one.bfsthe^first-to third embodiments of foe invention for the 



; v Accordjng to an; eighfojembMrtt^ 
.anglbgenesis in a mammal,, comprising administe the mammal an angiogenesis-inhibiting 
: amount of a compound^ identified in a^rdance with the fourth embodi^ a 
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compounds together with a pharmaGeutically acceptable carrier, adjuvant and/or diluent. 
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,:: ::3entifSed lOccordiariGe.: wttitfte fourth embodiment of the invention' manufacture of a 
";s : ; ^m^camentform^ , \; 'Z.'Zl t \'::X-Z.. 

compound is a di thiol reactive compound. 
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A comprises at least one pendant group; 



Y comprises at least one arsenoxlde or arsenoxide equivalent; 

■- .' ■. 
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VWtti referent to the compound of formula (I), typically, A is ^-seleGted :- a 1irm-flh»; graup-;;_; 

consisting of natural, unnatural and synthetic ^ peptide^:; . 

I^I^Frtides^l^saixha^ . arid tHioi I obntafnihg proteins, okC!^ More 

typically, A is selected from the group consisting of glutathione; glucosamine, cysteinylglycine, 
"cysteic acW; aspartic ; acid, jlu^ic;'a^;lysine f . and arglntaft and j^i^.th^sUK^m'^.eacA' V 
.^iutfurcoin^iriihg compound may be optionally oxidised to form a sulfoxide or suifone. 

• y*. '.iv^ to those of skHI; in the^rt;an^ ; x :; 

standard ]refe^ntetext§:such;as WnffandStansfteW '.. 

University Press, 1990, the contents of which are fnw^ 

Even more typically, A is glutajhione. and in;;Sne foirn the^ 
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: ;^p(O)P)cf(D)(i?;)0,, -c(oy,rC(s% ^(djOr. c{s)d-, .^j^^o^WxR^snd:: 

is ; • ; — :: - ^ - or is absent; wherein E-iSrO, S, Se, NR : or N(R)2^r r:.r * *.' 
^ nis0;1 pr.2;and ;; ;■ •; ■ -\ y 

ff is selectiea. ^im^e .group consisting of -CpGio aikytene, C^cio alkenyiene, 
aikynylenei C3-C10 cydoalkyiene; Cs^io. (^clrajkenyiene, C^Gid heterocyoitoalkytene, .C5-C10 
: heter^ddalkenyl^fie, G*&& aryilne,. ahd heteroarylene.br is absent; and wherein 
20 eacH R is independently selec4^ v f^^ 

alkenyl, C2-C10 alkynyl, C3-C10 C5-C10 ; 

hej^^f^^yi;^^.^!, lleletoa(Vi;;QRiand C^io'acyT;-;''' — * • - -•• : 

R* is ttie same as R^br two R' may be taken together wiUr fte nitrogen ^ atoms to which they 
are attached; to form a 5 pr : ^?mtered satui^itecf of urrsajtor^^'^^ ' . : 



^^pxidetequivjateht r;2Z ."'Z.'ZZT. 
^ ^ typically, pis an integer from ^ 
; 5 ; : lypip^ly. L corresponds to (^^^\ Typically, njs an integprfrom W^M nloreiypically.O . . :;; 

. S(0) 2 O:V-C(QK ^(SK;-C(0)0:; C(S)a, .C(S)S^ -P(0)(RiK and : ^{0)(Ri)<>;or. is absent; 
B"tesel^^ 

10 ai^ C3-Gio cyclp^kylenei; ^Cw cydoalkenyler^ 



)C ^ is Selected ^ from the group consist SjO)-, -OS(0)s 

^OSfO)^; ;;rPS^; <>S(0) 2 O ? -S(0)0- f -S(0)2-; -S(0)20-, tPP(P)(Ri)-, -QP(0}(Ri)0^ t 
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^'V.,.>: ii>. ^ ^' alkynyloxy, ^610 ^dbalkyioxy,^ ^ Cs-do eyeloalkenyioxy^ ^Cio heteroeycioalkyloxy, Cs-Gio 
^ - - - heteroeycloa^enyloxy, C^raiy 

: jii^yithiQ.x^Cio;^ c^o h^e^dw^ r 

^heteroGyiaalken^thio, aiylthtoi heteroar^thio, OH; SH aid N(R)2; ; 

' \ m^fot m^m^ that B angor B^traiy^ ; ; : r 

, \sZ respectiw meta- : 

or ortho- relationship; and "^ v/ " 

^;v^ereiri,;.;jeach'" ."allcyleni. lalkenylefte, all^riylene,. x i^ldall^ener" '< 
heterocycloa^^ 
sub^ 

cyanate/isocyanatW-OR2apS -OS(0)2R3 # 

A ..... q .... - *■* >^i"'-"- v * ...... 

|^ • ."-„■<. • :. ,*> . . ■*^:-».0«>. < . . .vx:, -. 
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R4 R -R- 

— ■ wherein R, R1 and Rs are as defined above; and ; 

.25- * groQj^ A iwil|StWg pf hydrogen; Qt-Cs aM'^CfeOsVi^nyl, C2-.C5 . 

* . alkyriyl;;C3,Cio: cyclbaikyt, C5-C10 cydoaikOTyl^Ge^Ci2 aryi, ^{0)^, ^(0)2^,-^ N(R) 2 
and^djRs; - "Z,.' j;..;; 

" js.:jndep0ndjently group; wis! 

C2rCio alkehyl, C2^io alkyny^ ^ ■ 
30 C5-G10 heterocycloalkenyl; <%-Ci2 C^q : [^ 

r . . . a, !9$j^ C5,ci0:. 

, . ;.het^6:cyddalkenyioxy f .'C^C'1-2 atyioxy^ fteferoar^^y, C1-C10 alkylthii> r C3-C10 akeriyithio,- G^Cio 
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r. .;" . v VCaiM C3TCio«neterocydoalkylthiOv> : <:G5-Cio <-™« =•■ 

•*■ - hetero^ctoalkenylthio,'^ 

I;.. ;.:. ..; is 

:.; : ; • g^o^ . 

. .. . ... , alkynyldxyT C^Cio eytibalSij/kfy C3-C10 heterrcycloalkyloxy7 G5-C10 - ->••■ : 

• ; : - : ^heterpcyctoalkenyl^ Ce^Gu . arylgxy,; hete^rylo^ ( ;:Gi-Cio alkylthip, C.^if .alKenylthto,:G3-CiQ -; ; 
;:. .. . : . , :alKyhylthip : ^ ■■' - ^ 

heterocycloalkenylthi©, Gs^i2 arylthio.heteroa^ : ; ; ; ■ Z"l 

at 10 j ; . Rs Jrselected from ttie grpap epnslsting .of Ci-CC alkyj, G£Gio alkeoyl. CirCl alkynyl, T J: 

. .. r C3MC10 q^lkylivCV^Cio^OTTkehyl, Ca^io heterocyeibalkyl, C5-C10 heteroc^cioalkenyl, 65^12 
• ; . i^^ 6 ^^®^^ a J^!°^?^8 alioBnylthio, 03^10: alkynyjttiio,; GjCipcydoaJkylthip; Cs^CV ., 
; 3ydoai.kenyl!^iP/ 
. 7 .hetero^ 

Q is selected from halogen and ^OS(6)2Qi; vi/herein Qi is selected from Ci^C4 alkyt f Cf-C^ 
fierfluorpall^Vphen J,:r . 

' 26 ; ^ M 

and ^(s)Sr t prjs absent; jr; 

B is selected from the group consisting of Ci-Cs alkylena, C2-C5 alkenylene, G^Cs 
//= al^nyjene; <33-©io cydoall^iene>;;G^ 

■ 25 

. ... .. U- - - ■ . - ■ v - - - ■ • ■ ■• - • ■■ ■ - • ' 

■ - i f i- • • • • -• • • • •• * • • . .; ' . / '" 

. . K . R ' . , , or is absent; wherein EisO r Sor N(R)2^ 

• nisOJ or2;and : - - 

^ ;* B 1 is C1-C5. selected from of ifRylifehev C2^:alfenyien^ f C^C* 

30 .... .alKynylene, Ca^Cio '<^c^fcytehe r -'d$-6w cycfoalkenylene, and G6-G12 arylene, of is- absent; and 

• wherein • - - -; ■ - • ; ; '•;•;// ■; "y_ \ ; "y; . ";*... - . 

. . .. . ...s . . .... - : ■: <■■■ ■ -Z-Z-. ■'.->. ■'" .■ • v . - . y. „ 
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■ -. . . ■ . . .■>.•:-. .-.« • • .y . ... . ... , a 

, SuX \Av • .A//V.V.V ; - ..vaaa.. •• -t .a. . * ••■ 

. ... v ". - • . . < "■■ • : - '•»■.- - - . .v a....--- • " ■* 

a .v-.v w .v..- a. . ■■■ ■ ■* ••'•>•' w - v -aw. . - vi - --**■* " "ww*7.v - . v-v ■ ^'V-k ww.*..vv- 



v - x %s -.w> * -a ■ <v .-• v:-..v^.vW-.-^ 

. ..• .:.a-.--:--. vav . v>.* . •. -'a* .■ 

.. .Aji.v <:.v. -a a . <:.:: -vaw.-a • .a-."-,:: :w • .-*. 

. .-.v.— ... a-:-a -. :-.a - . -. 

■ % .- .,. • a.. v*«w. w w :•*>■.. • wa 
>a ,\. ... .A-..-A. :. . /a. • ... . 



>*-:.--» -: "'a.. . 



• ■•..^-.•'-.| 

WA% -A 



• ■ v.v.w/ • f ... ...... .......... 



f A A- A .-A-! A" ■- " A -* <W* 

• .- " A' . -." V.- A-AA .'• 



is indfoer.'jeridv selected tram «r<e qrcup r cnsisnng of hydrogens G1-C5 alkyl, C2-C5 
s alkenyir C^Cs alkynyl; C^wcy^oaJ<yl, G^Gio cydoalkenyl, QeC&afo halo, ORsand N(R)2; 



A-.- - - <- .V.V . 
- -A- 



A 



: aikenyi, C2-C5 alkynyl, C3-G10 cycloalkyl. G5-C10 c^cloalkenyl,' <^i0ryl^and^(O)Rj^ 



•.: -a.. . * . 



.C2-C5: 



alkeifiyC G^Cs' alkynyl,- C3HC10 cycloalkyl, C5-C10 cyclbalkenyl, G^Gi2 aryl, C1-C5 alkoxy, C3-C5 
10; alkenyio^e3-e5; alkynyloxy, Ga-Cip cyctoalkyloxy, Cs^io cycNkenyloxy, C^Cj? lar^oxy, Ci^Cs 

.;, alkylthi6, : C3^sa)Kehyithio; C3-C5 Ikyhy» CVCio^lball^^ C^lo cybloaikenyltHio;^ 
• arylthfoi OH. SH, and N(R)2; ; •■ • ; l ™:.: ' 

.*. virtierein for each instant 
.r respective arylene rings (including arsenoxide or arsenoxide equivalent}* may be in a para-, meta- 
15 Jorprtho- relations^ ^f.f W^£ri // Z::. 

.. . T . . :..v0&^irt.e:ac8 Talkylele, alkehylehe, all^hylene^ctbalkyJerie v ^ 

-acyl may be independ^enfly substituted with hydrogen, Ci-Gs ajkyl, %Cs alkenyl, 62^ alkynyl, 
,. C3-C16. cycfoflkyl, Qs^Jio cycloalkenyl, CerCti aryl, cyaripV.haSp; cyanate,..isocyanate; 0R2a, SR6,, 
. . ...nlbC- aWoxRie, ^(b)fer4DS(byRi, ,^(6fe^ -OSlfOkRsi ^{0)R4Ft», -OP{0)R4R4, -N{RTj 2 , 

20 NRG(o)(CH2) m a-qojR5, : • '• : r.'£ : '::J.;. 



----- . >. 



. ^B... or , .^li* R ; .,, 

: = J,, ,, . •• ,..<!-,,,.- 



A . . 



. 'whereinH f Rvan9 "E^ are i»-deffned.d&bve;>an^^ 

Raa is selected from the group consisting of h 
. JjIkyrwLC^p cydo^ 
is~. and^C(0)Rs; . - - 

- each R3 is independently selected from th? group ransfeUng of hydfogen l C1-C5 alky!, C2-C5 
;alkenyT;: C^C5 alkynyl, C3-C16 cycloalkyl, C^Cio (yciloaKn^^ Ci^Cs alkoxy, Ca-Gs 

alkenyloxy, C3-C5 alkynyloxy, G3-G10 cyeloalkyioxy^ Girps 
alkyltiijo; Ca^C? alkenylthib, C^Cs all^nyltt)i6^C^{o ^^^aP^thMV C£C.io ^ 
30 arylthio and N(R)2; * . Z-T- ' .1* 

each FU is independently selected from the group consisting of ^raffi^.Ql^! 1 !^ 
. ..ateyf,;G^ a|kyny)r 



- A". ' 

.•s . •. 
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A B . ,a..'V/v W v-..w.%/"--/!W.. ...:>.v. -v.- - -v.v.. "'fl B ' vwC^—kw -w.- - - - ■ - ✓ - —A. 

, : ^^Hf • -v~.v.-:. . ^^^T " " ■ 

..... ...... AW... .-v....- W..Vt • ... V .• . . ' . JVVWV *VAS.n 

^ . • . :xv*»' ■". ■'• J-'-w-'i."- '.-..'<• *:::•"-■•'•:♦ • :.- ■.- . <•.. * • *-"*^' ■* -■<-•.•.-.% < st 

x w ." . . ... -:•>% x*.. .-«-..-. :,< w ^ .. <• - * .< a- *w«-«w •**.*>.. «<> •* • ->•:. kw.*.:x*.* >:.-••.-.- . ~ . *. - -<-.x k 

^ " ............. ....... r-Mwn-1*'* • v.-y. - ... ... .... V ■ -*>^-- " • viw .- »fe ' XU . V « .. -X • . ..-.-.v..- .- • vu*. % % * 

--*.\v"' h . T-.v^ • . . . . .... ... - .A^.....W, w vgv A ^.v.> .v.-.v . ~.w.. V w. w .w-. ... -.».. - 

-vwv, A ,- .- .. v:-:,.. ... - . . w . ... . . - > >. w .v v - - v.w , -.v-,.-* . -• . ••• . ...... ■ .., . • v. 

'™«T< " 7 Tifenyl^,*^ 

„ : :: 

. -• --■ .-- • V-'.— . .* J"- v . " * A ' 

'; / ; : aiylttiii6,.nald and.N(R)2; , ■:>-- ■ • - - ■•• 

"^.^■;:^■V'■■'^^ : V.""■■^.VJ.f ::: ^r/:J.:r ;: :':'7r^r:: j/: . .r. '...r:; : 

;':;B!jsifiesame;as,R; 7-V 71.. . 

^ is selected from the group consisting :7 . .1 

^ ; jo from Ci^alkyl; Ci^C4 ; perfluoroalky t, phenyl; p^ethylphenyl; 

: ;";". ::r : • Z ' . :;:,7r.77::7:77.: 7:, -,™7- 77:t; ,. 'T7 ':7V 7 
" . " C . B.fe seleijted ftbra lHCg^ airytene and (^Csacyi; 7"?'. 

...... .,. • - - • - - . - -ax:-":-. ■ : *^ " ' *" ' " - 

. ^n— G— - - - - * • 

~ - - - ■ **■ - K : " : v " • r* — *?":'; : w " , Z. 'Z: ' 

n is 6, 1 or2; and , t ...+ Z 

, . each R'ls independently seized from 

: ^ -cycioai^ : . 

, . V."'. X. each Ri iis independently selected^^ *■; 

" c^^^ . . .... :.,"/'" ~V . 

. . . . . each R2 is ^ independently selected from the grbupionsisting of hydrogen, C1-G5 alkyli ^ G3-G10 
25 cydoalkyl^GeHGi2aiyland-G(0)^ - - '7; 

- V v e?ch^ 

alkeriyl, C3-C10 cycloalkyl, C5-C10 cycloalk^^^^ C3-C5 alkenyloxy, C3-G10 

cycloalkyloxy, G5-G10 cycloalkenytoxy, Gs-Gi? arylp^, ^ C^ps glkenyl^lQi. garCto; 

- <^cip^ ..: " : x: v: 

...... 30 . . wherein for each instance that B -an'dfcr W is aiyte^ie, the substituents directly attached to the •* 

W-W*.- • ■- • : <•'.- : -' : \ v v *•'-*.•. . " ■• '" • ♦"** 

... .. • .• - -. ' . - - 



...... . ........ , 

■. . A-.-.V. . . Vi ."A 



• .... - .... a. . ..«.-, .•. . y •a.-.v 



^ .•.'.>..'.-.. w. ■ . .••...«.•••.•.-•.- vw-...v J 



: ■>.-: ..• 



. ;: .*', ^ey.l : :maytie Mfep1eh<ieh8jr sSySifed^witt ^^^Cx^'^lif CpCs Jadcehyfr ijA&d^jnj^^**- 
: .I.".'' c^ 10 ^ei^^ Ce-Gi2 ar/iv hajo. cyano, ;;cyanate; -Isocjrai^e;!)^, SR^" . -j 



v ■:-•-:•> 



Jwherein R31 and Rs are as defined. above;tand. 
R& is selected from the group consisting or^ alky), C3-G10 cycloalkyl; e6rCi2 

...^ '■: . 

10 ; each R3 is ^ 

'■['■ c^^ijC&Cn^}, Cf^Cs alkpxy,: e^C« ^cloalkylpxy, C6-C12 aryloxy, Ci^s alkylthio. C3HC10 .. 
cVcloalkylth^ 

-each R4 is Independently selected from the g of hydrogen, ;Gi^alkyl; CsrCitf;;^ 



15... 



20 



25 



F&is selected from the ^ cycloalkyl, C6-C12 arylrCi-Gs 

aikylfoio,C3^ ^(0)^S(0)2R3 and -C{0)R$; ; :j , ; 

'^^'^'^sm^R} ;r. '.;: * :;: 

: Q Js selected from, halogen * ihd ^S^2Qi; wtereiri Qi is selected from Gi-G4 alkyl, C1-G4 

peifluoroail^pher^l,^ 

mis1'tQ:5;;\..;r; ' Z^' L, *' : -T .;' »"""• 

... . ........ . . 

V . . Stillm^^ - 

B is selected fronr ^ C-j^Cs acyl;: ; 

... Xv is ^ selected from the .grQup"cdnsisfihg of -OK ^ rrHfc t rG(6)-i and -6(6)6^, or. is absent; 
nisi; and 

B^is alkylene; ";; . ""r;"; : 

R is ^ selected from the group consisting of Kydrogen r Ci-Cs alkyl, C6-G12 aryi and C^Gs acyl; 



30 



respective arylene rings (including ar^;hbw^ may be. in a pafe> m&a- , 

oro^o^relatidnship, and . V.J;77" VI 

wherein each alkylener arylene^ and jaGyl may be independency; substituted; wift/hydr^erfj . 
Gi<J5 alkyl, Gz-Gs alkenyl, Ca-Gs ;^nyl,;C^Gi^ ^H3,i6 : cydOTl.k^ /. 



IRAUBHJ0202pj|oc|JO . 



. Xv ' iV.v.v!wa- .:-;•/*'••- * • < ....... v%* v/nn 

.... .. .. .... :«-...-.* ■. v- t - -. .v. v&. - 

/v...... .... .-. ■ ........... ^ w -...v.- a.- ••• ■• •* vwiwwwu -. .... w - ...v.. ............ - , ... .v..-.-.... . . «. :*-,s 

. v * . v ... - ... co.- ....... ■: --. - A . ...^vX>.. - - -v:/x .--.a-a.. .... .x- . va ..•>'. 

. .... . .. „ . •-...--.••a-.. -a ■ ■ ..w .:• .-.v. a <-*.''' " . • - % ■" ".*-"**-* ■ . ■ 'w ■ • • ...... • -v-.. w/:.w.w..'ft i 

W.A.% .-- - - - - .A -A 'V W.--' • ".WLM- WV .V.V. ^-Q-.- --• ... . .... .".V.- ... 'W..W.A r..^.-. «l .- 

.v.»: •* " '>■'■■•• • • ■.* .x- -»--x-: «^k-" x x-x-x'.' ■ ^.-:<Koy-x-^.x--- c .* ■:. •.•:•>.■>: . x-a>":-;" .»*: : x.« x-x x - ♦ 

.. vKv* V/-.. ^ .- "-. - ... .v. /.s^*M..VwwXr".w^ -..v.-- ' ■'-'.vXa- .- -. • ■ -. *■„-.**. J-.-.w.- - . s ... .X a aa— >-.X •. . : -. ■ . -■ sa* 



R4 ■ vw . . • ■ .--v.- .% R • . - • - . R:- 



: wherein each R is independently selected fro group consisting of^ydrogOT^Gi^Gs alkyl; 
.5 ^Cii^and C^Csaqyl; • Z;. ZZr . ™Z .1 

: ,1 R2a is selected flom the^ group consisting P df hydrogen, C1-G5 i alkylV - (^Ci2--ai^^(0)R3 f 

V -s{6) 2 i^ :p(^(^ and -e(Q)ii; ; : ;* Ev' ;v v : ; H: . 

. .each RaJs :ihdepehdenfly;selected from the group consisting of hydrogen, Ci-^ alky!, C6-G12 
aryl, G1-G5 altawy, Ce^a^lo^Ci^ali^ auTd<J^Ci2 aryilhlo; ; 

10 each: ;R4 is indecently selects from: the groUft consjsfing of hydifbg^ C6-C12 

— iyi. C^Cs alkoxy, C^Ci2 arylbx^ C1-G5 alkylthto, C^Ci2 a^thfo, haloand N(R) 2 ; 7 — 
each Rsis ^ 

I aryi;pi-C5jalRo^ OH^HandN^r^ 

Rq is selected from the group consisting of Gi-Gs alkyli G6-C12 aryl, Ci-Cs alkyittiio, C6O12 
15 ^rYlftipJ-sio}^ 

; T RMs .thie same as R above; 

: Q is'seiected from-halogen and ^(0)2Qi ; wherein Q1 is selected ^from jC^Gi alkyl, .^i-Ci 
perfluorpalkyl, phenyl/p^ethylphenylrand ; T;. V "Z, : . "1 

. m iis lib 5. " V S." " . 

20 ■ Ye^ 

x* isNR; - :r. r: : 

n isi j - • *._V " 

.. ; B\is|JheRyienej and 

25 ... .;..rjs.^ v. .. , ".a.,:, 

wherein the substituents dir^tly attached ajSarSg; Ineita-. or 

orthb- relationship, as 





*77-i><77. -v-.... . . , AW .. . .-SW.-.V -..a AtMW, w /^. v ^vX..^: *>.-. >.w . a- '.Xvaaw* '>-.a..,. . -AV a-., vw- 

_ f . ^ . . . ^ .- V-.-n- •• . v ■• AAwv <W*f* v.X-.v. -•* .'MA ..a ...->♦>.--..•• ■ - .v.-- a' * - t .". -W v.'.* . ■ -IW.V.V/ .KN. • 

* , Am , _ a-, s w>.% v % *•. • - %• % :%w •■' •-*- '■' *-"-'.--.••>'•.-••.:•.•. v.-..- :■ v.a-.w . • •.• a.. ...... 

A..' ... A - >- -VIA- >" • ' W - ■■' * ■ f •• " * • ....«.--•.. A. A W -A. . •- ••- ... ..a 

. v. t - • ■ .■tf'W.'Vi • -. . v. v.: - W. ..av-'A ■ ->|<|w.vwww— v. .-aa'.v .. .• a-.a> w . • % 

.... •<■::---•: . . . x ivw .:.»/ «r »«■ .■.y^sffloiwc:** w v.'- - « ✓ w*. . .m^k ws^- 

'.. .. 7 ! 7v> . x—x- < ... • -■ ..v vX %<, <-* , *" L * *>..«<-».. >*k.^m«:*»<- •x*.-:-/x- v -:" : .x« • . .: • x-x-x--. ■"«•.<.•' 

v x7.-777-: 7^7? "i^-v C V " :»% V «:r^ m*'* ' ^ * w : • \:— ** ■*«.».-«: *■:" - >*.a: " s- ■ • . . ' '« * -^v^^>w;-w 

:-• -. aw.- .• • • .....••%.-:..%. • f%f£ : * : *■"*" ' y '" f '"' ' " '"i V^^' v. - •■"-v > - • 

,,a. .-.v-.vv- -v. w .J*V2-:%..*« :v A *^^, W v» ^.v-..'. v.». • .,.-., w ,v..., ., w . . 

^*v\vv«^.C-Tlw!.v fc * . - ^ ' v. ^^■*^A^N S5 **W.-*- .^». - ■ ' ■ ' •>-■ • - — 

7,'J " . . w j» w -Rv5rf^ r+j — R3-- -v • •••••• - - ■ 

/.jr.-,-.- -.- . -. .•-->.'.--•..-. ^- - :■.-.*.- . - ... • ...a . v • '"" j^J"' ^ • v •. ' 

... • ..v-..v. a . • .HT"- qP?** -.v.a. ... . .v.-.-..-* ■ - . .a .V...V.V.-.--.V... ....-"W. - - V -.^v . ^ 

... •. .-. s "■ .■ . - *-■ a - - . a-. ■ .- . . -. . » : . .w. • : . . . a 

(HI) 

•:.v- : . - . .. . 

wherein R7 to Rio are independently ^ setect^ from the group cgnsisting of hydrogen, C1-C5 , V 

, ■ ■ ■ "**»*"** r •**"•*■ *• *"■" "* " v * " 

— alkyU Cs-Cia aryl r halogen, hydroxy; ;affl 

£ - ^- ' ^ 

— j C^Cnaiyl^ 

-'---^re%picalTyi R7 to R10 are indepen^ consisting ^ of hydrogenr; 

"Z' ™ 10.7 ;* v h^eCM^K amlrJP. ni^^ya^:;^ 

.77: p^nyl^ridrNHC^^ ■ 

• : Qrtho-jjje^^ 

. ' :.paraT:.relationship.to^ .7.7 7 . 777 

15 7 ^°. r ? ^P^y fB ^areenoiMe;«^ the present invention; is; 4~{N? 

iFomiulalV:- V - ■ 

I -7 7- ... - ", : . 7 \ ..C62" v - : - • ' " • 

... .... , v •-. ...... ^ s-. ... .... ... . - .< : 

; ,7. .7 7.7 ' - - n— h - ' = - • - •■ • - — • - - ...... 

. 77 ... .... . 0=1^7 >h --- " - ....... 

H^N^^V".'..'.' c^x^^^=rw7 . (^.7. 

' As=0' 

..7. .7,7.: 7 7:" 7 77 : ^?z:::;:7;7V 

Other arsenoxide compounds whi^ ippS^Bcl.S accQixJiftig, to ;.. :. 77 . 

20.7 Forrnula(V):;; 77 7.7 7 7 7 7 ' .777: 77. 

. . ■ .... . ... ■-■ . ■ . • . ■ . •-. ..- . •.: Vi .-: :• - x:. -s. ..' x ' • * ■ : -• -■■ • ■ ■ ■**• : -- - : **■ *■ • 

- . . . ; : - . , ..- . • . v. . . ■: ... *• - - • ' . - - ••• • .•.**:■*. ■- " .- . x\ ■ . . 

' ' '.^^Hj?^M^Mo . " .,-7 7* " .7 7.! 77 - .7,7.77. .. . ., . 
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v v > • v * . A **.-. • . . 



m 



• VW " ••••WW •*• - ''■•%•*.''>..' v- - - 



w /, jv -• . • ■ v . * .-.-:-*. ..v.- • "J.-.- v* 

V.vj-.jvv. ft-.v..'.'."v»w.w -*v..- - .•...-.-.•-<-. 




. . .v.- " arAaAi A ...... • .-■ 



. - .: : ■> •< ' ■. .■■ 



-.-.-:-:•-:;--•*"■ :•■->.-: - •• "c:*.- • :-■ 



• •: • 



wherein Q is any haiogeni -■- ':'.ZT\'Z 
;; Another typical form of an: aK^Oide cdmpoufid ^hich interacts with ANT isXoompound 
L according to Fbntiula ^ . • 



."5 




(VI) 



10 



wherein G is selected from the group consisting of hydrogen; h^gen > : h^rt>xy f amino, nitrp, 
cyano; carboxy;. Ci-Cs;a^^^ 
: halb^hy^^^ 

typically, G is selected from the group consisting ^/hydrqgQfTr^PflW> "hydWSW^Jflin^i'" 
nitrg.carboxy, Ci^ Phenyl, ^\-8HCp)fcflaQ", wherein 
IQ is the group consisting of halogen, ^S(0)2CH3, ^S(0)2G^5 and «^0S(O)2-p tolyl. ; 
More typically in a cqm^ 
: Typically , group G is In ah. .orthW, mefe or paria- relatidhship td the arsenoxide - group, more 

typically an ortho- or para-relationship. ;; ■ " ... - 

Typically the acflyfty ofthe ai^enic atom ffiay be f#W!lftWjR% Q. wheri G and the, 
' afeenic. atbrh are in ah orffio or ^ para^relationship to one ^ anotter. For example, when G is an 
electron donating group such as OH (ionised to 0- at physiological j>H), the arsenic atprp should be; 
defcBvatiBd tjDV^jtis:dim!Ql9 and.sb b$<$iri$ more selecflve, drily' feacttngwith very, reactive 1 
. Alternatively, when G is ah electron *^ such as NO2, electron density would be 



.. . . > : > :-.^ 



(it\UBH]02^4loc:Lk3 





. ->..:<vv. < ■ s-:>- . 

..... v. -.v.* •• ••••••••• :* 

. J*. . . . . -v ,% ,-, • -v.-. • • . 

.... . •. ".I ' % v ■ * <v.v * ' *-- *" ■'■ .->.'. . 

v .* -...*:-.%•:*. ..... 
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v.... . •: ■. aXv.v • 'ww . « 

.. .-- ■ m- •' . .- . j- ... •■- .•:-.:<• 1 jw.v 

- .• . w-v .* • '• v.-: v.. .♦.Xw v 

. .-- a-..-.. •• ■•>-%• *.*-■• •• v --.■>-•.. .■ 




. ...* *"* I 



v. > -* --. -.'•:<•■•>. w •.•••-••v .w.-.-v 



•>.•..•...-.. ■- ■-•>.■. • - J 
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some redox proteins and -not others mayjbe achieyed-by (^[^Bi!?* 0 ^ t^-XZ^ZTT. T^^l 

I • group (-As^O) can be replaced by an arsenoxfde equivalent;: 

5 —An arsenoxide equivalent is \ 
: .Laffinity towards dithiols as : ^As=0:. ,,Xypically t : arsenoxide 

entities, such as As, Ge, Sn and Sb species. More typically an arsenoxide eqoivalentiran.'te^ 
„ : ^presented by -D(Zi)(S)- Arserji6Mde : equiyale^ to : exHibrt;identical b^ 

Identical Activity to ffiat of the corresponding arsenoxide. * • - 

to Typically, for arsenoxide equivalents o( the form -D(Zi)(Z2), p will be, for example. As, RSn, 

S6,.j0iuKGe^'Jh^2i'and'^Wlie.6^' groups (i.e. groups easily displaced under physiological 
conditions). Zi and %rmay be identical or different, and may either brcpnnected or ^indeoendent . 



Suitable arsenoxide equivS^^ 

wherein aikoxy, Gb-Cio aryloxy, 

C1-C10 alkylthfoi Gs-Cwarylthio, 0rdo alkylseleno; C6-G» arylseleno; F, €1, Brandl; 



. ..Wherein: Ei = E2=Q, EilQandH:- S.0CE1 = E2 ?. S; MlsR-and R"° areindepen 
20 , I from the group consisting of hydrogen^ C1-G10 alkyl f C6-G12 aryl, halogen^ CH3io aikoxy, Gb-Gio 
aryloxy; hydroxy and carbqxy; an^n = 1 to/IO v w ;;" V 

. For areiehoxide equ arid Z2 are OH, the 

arsenoxide equivalent may be in equilibrium with polymeric species, as depicted below 
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;OH 



A-CKBX'^BVAs 



• ' r ... *(xbw 

As. 



+ H 2 0 



. . .flhelr 



As 



or 



I 



;AisfO: 

r 



As..; 



cydic. 



In respect of the equilibrium depicted ^ atoverarsenic is one of many elements hydroxy 
; specie? exist in ^uillbrium; .^"I^J^HTlSF^iilS POhWlSnS". arihydddMrjOQa^ & .Freiedmari, 
'.* ' : T 970), . Therefore, arsenoxide ^.compounds may actually exist as Jow or medium molecular weight 
polymers (eg n = 3 to 6), however, the dehydration reaction is reversible; and therefore soluble % 
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wIav.. ■•'&<.%:. •.-.-.».- • a;.?-. .• . .. . • • >%. . K^^-st:-. a.-»a. .- * .v.-/ 'x^. w -{-^: - A ^„ .x-x: :v-xx^a.. y •■<vo> : 
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pojytfej}^ mMmW* i^viifttOi^WWar^ 

;:;.::;:fo.bind to closely -spaced dithiols in substantially the same way as the monomeric ; -^s(OH) 2 

y... . .• . -- 'A.V 'A-A-. • '.A. A." . ' .'A . " ' . V "W.«W" 

• " * •- .-a-.... .-a.... .. Y^^^^rS ' " ' 

... ..." ......... ..... .■ ..-A-- .V --. % < ..-.W.V ' ■ .AA.' 1 A". A.'! %J A- 

» ^£jp^=NH; Yi=0; X3=Yi^> or ^^YifO^aridB* js.#lecW..»^ 

of hydrogeh;CiXio alkyi;C6-Ci2aryl, arid carboxy, or is one of. the ^enty: amino acid side chains; 

O^^^ • " 



.v ••• :♦ a 
• «... • • •. v:-a 



• -a -.• - 



...... :- . .: a'- •.:-,:<:•.* : 



. a.- . - --.x - 



• ■ • ■ ••• v 

A^XBXW— D ? 4 ; 
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wherein }^fifO; ^NH,^i=p; X3=S; Yi=0; B=Yi=NH; or Y i=NH; or ;^=S/ Yi=NH ; 
arid. R11 to Ri4 tfc&l&rtffilHm. the- group;:consisfing of hytf^ aryl, and" 

CO2H; ••• - ; ~- - — - 




V I wher#}n;X^Yi=0; v w^^ Ru are sislected from the groupxxihsistihg of 

isl. hydrogen, 61-C10 alkyl, £&Cv aryl, halogen^ Gi-dio alkoxyi and ^ GO2H. > 

Typic^ly f (XB^B* is as defined . / 

Jn tiie context of this s|»gificatiajrK, a .|hfe... ab^reVidtiipifr . MPT. "s^nds for. Mitophondnal 
Permeability Trahsitfori. . - . 

In the context of this specification, the abbreviation ANT stands for adenine nucleotide 
; ti^slqcjator^;;/^ *; J r.^'Z. ." - " - V"""- : ". 

. In/ the . context , of Oils. specMcatidn EGTA Is. ethylene 5lycoi-b[s{beta-aminoe^ ether)- 
NiN.N-N'-tetraacetic acid; ■ ■ 

- ; ln.*e;coi^^offtiss^ffi . .. " . 
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.♦•aw . :'->.•-•'•-.•••..-.*•. "' ^^ft * •..«». -A a-a-a. 
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^ZZZZZZ- L Z 'ii'ecnii^lbiely^ Furtheimore^ andu"- - 

v ^OTmprises^ have correspond '*t';ZZS.Z::'^ 

l:: ::^ :. . 

> - - 5- - - -Irv ffie context of this specification, the groups written i-2"*hA»=0 j^ml^^AsCOl^^are ;/;^ 

. Vin^ ..; /r:::r :r r: rvr. 

v ,1' In :6ie context of this specificaSori^ 1hextermA B areeh6xi^ refers ta any dithiol- : ■ 

reactive species that sho\A« essentiallythe same affinity towards 
, : . vthe term includes^fdr example, grou^(»mpnsihgVa trahsiiton element, and- any Wvialent arsenical - . 
^ io that is either hydroiysed to -As=0 or ^AsKDHb when dissolved in an aqueous medium (such as 



. ... •- . • -:- 



The term "arsenical 0 as used herein, includes any compound that contains arsenic. 
The term^acyl- as us^ here^ .^^^kehyl^llkyhyi;. 



....>-..- :- •■ • . a.;-:.; . 

15 , r _ ^ 



«1 % *:;; : ,T he *5nnL ^K^JSC-^W!^ J5©Wft>j* ASpWIoarsSIhW .Ki meaftingm^ 
C and branched chain hydrocarb^ a - 

The term "alkenyr as;used I herein; includ€g.wiftln jte meaning;; monovalent straight and 
.;; branched chain: hydR^afbojn^^ least one-double boiicL. 

^20 The term "alkyhyi n as used herein," includes within its meaning^ monovaleni straight and 

b^ . ; : 

Jh^tlrtfi: ff ^Kylene^ includes withih.ife •'m^Irig''dhradent a satuiated,. straight 

, x :, cSainhydro^^hradfc^^^ • 7,.+>Z. m 

The term "alkenylene" as used herein, includes witliin jte. rriS^iinjgb d)«ali?nt, straight Chain 
25.. . hydrocarbon. radlcalOavi^ 'V. rt 

The term l^ aikyny^ene ,, as used herein; includes within its; meaning; ^ divalent, str^ght.chain 



The temi "aryr as used herein,, ihdudes within its meaning monovalent, single, poiynuclear> 
conjugated and fused aromatic hydra ; 
3Q ■ . . ; The term "arylene" as used herein, IncSudes within its meariing^ivaleht; single, potynuclear, . 
conjugated and fused aromatic hydrocarbon: radi^ .^V^...V:.'^ ■ 

- : The term -closely spaced dith^ 
; . . .chemicsliy. yteinal, .as well , as .thiols: b apposition^ ^vtiue of molecular 
.. conformation/ .""1 • .""'Z', ... I » 
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• - --pfcVLlBH]02020.doc4JO 



I 



-."tv:-*?v-: ■>:.:* ■ :.v.> ^ -v .->.•«. a'v> ..»:■»:>••.•»>. *s v*>:.."K-:x. " :•■■» : *■ .. - "-. :.i> ::.:.< 

• v»<-:' •: .v* «■:<.. •„■ - ..•».•> . *•:•:*• •>.• j- »'.>< - * ' -.- ' 'wwi. .« M*sw.*-. «:-:•:::•-.•:•.-:•:•:•;•*.*.-... .-■:,.«-- ,<>x».x-: 

... .,^ M »./u W ^ . v. • .. a.vV. . vx.v.v t. -a -- . ■: v. . a x . .a: . * .a-..x:aa- .-. /v....... . w.v.-.| 

• - 'a.-.-..-: -.v. xxvc v . -vv.- ■..-•v.w.avwv.vwaw...'. ...a .„.w ..%....„-.-. v: ..*. .:.aa:av.-:x.. .x-.- •nX/v-.....-.. w .v.v. %. • . . •: 

. ., \\ : . ....... aw. .%<..-.% %a-. :*.w.. .^-v aw. - .-- • /•Xv.v.vn • ..a.->a ■ v-.a^aVa .v ,:.ava-. 

ilvW>w ,. .... ..... v.-.. . w. -.-a-, .va • ..v. %.avavav*v.« ..a-% .<--■-.. x \- . ... ™« - . ".-aw w.-. 

■.. •: ... rcwv" -■ . .. . ...-.%-.%.'-. v ...v-w^w .'.■.«„■ •>. > • * . v > % ■t....JvCAv^A.wV*^- 

....... •. - • WAWA VW VA . ..VA.* VWV. %.A-.V-. • •• • .-.V.. V.VA..A-.VAV.VA-A-A.-WA1..' A-%.... - A .'.'->-<.. A V V .■ ■ ■ •. • «/ W ./v.v%.WA 

: . ^^TP^If!^ meaning monovalent, satarated^^x^^^ 

The term "^cycioalkylene" as used herein, includes- within its meaning divalentrsaturatedr 

; ;.;;;;ppx^iq^^ ' 

"as':;; ? . tffe4^ 

monocyciic, bicycjjc, polycyclic pr fused polycydic jrydrrcarbpn having at least one double" ;; ; ' ; ; 

. . .-.a-.-.. . • -. ... \ av. ... • -.- • • - - . ■ - ------ • . ■ - - -- 

.A.. DOnQ*- V -.".A-A-.- . . A" A-.A >.V V . -.. . "A ------ - " ■* 

• - . -a." • v.v •■ .VvK- .'. : •■.<■:•..: . ....... ^ - .- : . : ,- • •* • ♦ • - • .. -* ' <-:z-.v---- <■ . v . ■ 

monocydfcr bicyclfc; polycydic or: fused ppiycyclic hydrocarbon; radicals having aOeast one double 

-.-lo bondi - ■■* ■ ' ■ • 

- ^ [n^lud^; fluprp,; chloip; bromp; iodo.: v *. . 

TKe:tej^^ hereihr indud^>withm: Ite meaning' -mono\£ie^ " 

polynudear, conjugated and fused aromatic radicals having 1 to 12 atoms wherein 1 to 6 atoms are 
; heteroatpms seated :; \: .,: 

.45 ... The -4errn u heterbarylene b as : used herein, includes within its meaning divalent, singles 

polynudear, Miyugated and^ftised atimafc^ 12atojms whei^in 1 to5jatoms;a^7 T: 

, J heteroafoira Z?. yZ,S''. 

the temi "heterocycioalkyl- used herein, includes within ite meaning monovalent 
satur^ed;;mqnocycl . 
'20 , selects from 0, N or S. ' 

the term ^eterocycioalkylene" as used -herein-,- includes within its meaning divalent, ; 
/ : sgqrated; ifpicftyc^ 1 :to: 5 ^tdms are,. . 

. :. :^ . heterbatoms^ei^^m^ 

^^^^ include^ 
25 . , safuratod,. TOMdcyclIc, bicyclic, pdlycydic of fu at least i-doubte bond 

and \^^ein ixto 5 atorns are h 
"•"."•■•.The' term -heterocydoa^ 

saftirated,. 'monocyclic,, bicyclfc, poiy<^cliC'Or %sed'^iycyclte radicate - having at least one double 
bondandv^erein 1 toSatomsare . 
30 . The;1enn;^henyla{sp'nic acid" as;:.u§ed herein,, is Jq W, oohsidered. synonymous.. with .. 

benzene arsohic acid?, *, ..3/'./:"-^.:^ ...r. 
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Brief Description of the Drawings - v 

■~>y preparationsv ■ In part i, mitodhondria ^vere incutote^ with nil (•), 25 ), ¥6 (A:) ; : 1 00 (a) or 2(» («) ; - ; » = * * 
:;^t;:v|iM!'GSAp;; The pqsiMPPntrpl for pore.openlng wga 150:pjM .Ca^and:^ mM Pi (□), In part il, . ,". ::: 
".. mifeGhOTdHa'^er& incubated with h¥(»)j= fOO jiM GSGA (a>, 100 j^A GSfiA (a) or 100 ^GSAO « 
; -(■): Thepqsitive control for pore opening was 25 PAO (o): in part iii, mitochondria ^ were 
;,lio ,; ..incuba^ lOO^iMxEGTA 



. .•.*:,.-■ • - x: 



-x..-.:;: . «v 



, i y^4^^75 ^ 100>) -^200 ^ (□) of increasing CaS* 

concentration; and the time for hal^m^ima ^l^bpjg of ANT with 

" 15 :,GSA0-B, : GS&O&Mn. tfie aBsencelflane 1) or 



; proteins were;;x»l|OTte^ on s^pj^ Wes]tern\ 
V blottea for ANTl E GSAQ<competed Mal^lafion'^^ysW in ^ ANT ^ fay TOsihe^aleimide. Rat sub- 
mitochondrial particles were labelled with eosin-5-maleimide in the absence (lane 1) or presence; 
26; . (lane 2) of GSAQ aria 

. transillumination. . ...«-*..*.-*•:••: • - - 

- Figure 2 . GSAO concentrated in mitochondria in viable cells ; Cohfocal microscopy of BAE cells 
. Intubated wth.GSAO-F W 

. mitochondria dfa-single cell* fiSAO-F did hot stain -c^ils when irrcubated^^w^ (iii and iv)* The^ 
: 25 ; pentevalent ai^ Vlll 
. Figure 3 > GSAO inhibited ATP.tfi^udidn> JhOT'a^ed ^upero)dde levels and.trigoered.jnitcK^oridri 
depblarisatibn and apoptosis in Drolife^fing/but not oro A GSAO 

r(^u<^ the yiab cell?; . Jh ceiit^st, PAG " . 

was equally fdxic to bbth types of cell, BAE .oells were arrested for 24 h in medium containing 
30 055% serum, then cultured for a forther 48 h in medium : containing 0.25% or 10% ; 
GSAO W or PAO (ii). Number of aMtHied.c$lIs after 4g'K ffeatm^^^ 

mean ± SE of three experimente. B GSAG^ induced - < 

apoptosis in BAE cells. Cells were cultured for 48 h in medium containing 10% serum and GSAO 
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. v : ; " ^ greeivred<fluorescence) and induction of apoptosis (annexin g binding) 



24 li oHG% sem^^^ 

;,QiA^i::!il;pit levels;^ lucitinn/Ii^fe^ 

mean ± SE df foiir experiments/ In partai^m 

; aciWine orange (NAO). j^^aif^an^. range of two;e)g?iBrimems; C GSAO increased the 
levels of supercede (0^ In ppferafng, : l>u hot growtH^quiescent, endothelial : (»lii BAErceiisX 



jo ;;; presence of GSAO, Celjulaf Or leyefe were. measuriectltjtsirig dihydroeftidium. Results: are. mean ! 

. . a ":*-••• ■ • ' . - ■ a-.- - ■ , : . - - .• • ♦ ; . a-.. a ■■ - - aa --. ava. " ^- "a -a--.- •-• • - a.- . -.a- . . 

. range of two experiments. - ■•^•■-^ 

Figure 4. ; GSAO inhibited GAM an and tumour anaioqenesis and tumour growth in mice . 



GSAA (top) or GSAO (bottom) for 48 h. The dotted circle indicates the placement of the disc: B 
is . Xjie mmti$. put votl zpries posftiVe ^ focll{optisis;ihhit?itipa at ^B dfMM jof GSAO; per 

H)^g^C-3 (p^ C) or HT1 080 (part D) fcimours, or C57BI6/J mice bearing. ~0.1 g LLC tumouis 
. ' . (part E), were randomised into twd:groups {n: = .4) and treated S C. with, either GSM or- GSAO at. 

id mg/kg/day in 0.2 mL of PBS containing 100 mM glycine. The data pointe are me mean ± SE of 
20 the tumour volumes; E Histqto^ BxPC-3 tumpure from.ft experinjejlt Shown in 

. part :;C: at;day ;3T M treatment with G^M-lor^JSSAO were analysed for angibigenesis (CD31 ) h 

proiferati^^^ * - • - • • - 



25 The present invention relates to processes for identityinjg cornpounds which bind to ANT in 



. ' : ^JMSCTv&.a 3d'RD ^ protein 'Ih^ sf^s^e inner mito^oridrial membrane and is central to the 
MPTP (Grompton et al;, 1988). There are ttiree unpairedxysteines on the; ;matrix;side of A^T - 
. Cys^. gys^ and Cys** (^alest^p fet^ ANT activity, is tiritroHed:^ of Ca?-; 

3a cyclbphilfn D and adenine nuGl©DtideSi : Cyc^phifih D (Grompton et aLr198^ ^ and adenine 
nucleotides (Haworth & Hunter, 1979aib; Ha^ 200p)vbijid t«?:ftie Mtij^c sW^ftf ^NT; 

, While; this site($);fbr interaction of ^Ca^ ;has;: yet. to be dMermined: There aret^ver^^ 
regulators of the MPTP that appear to act by ^ modulating binding of these three compounds. The 
-primary trigger for opening of the MfTPisi|tlse in matrix ^ c^f P$2* 
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• — *• - > - with : EGTA ^ blocks pore-opening. "Rie specificity of the trigger site (presumably on ANTV for Ga 2, 

; =,U'-. : " r'J^J.^U^untBTi I.i97ds^. " Blhdli^ ^t^cficijp¥3fin'QjriD : J^ff is necessary for pore bpenihg i at sub^ilfiirTOlar ^ 
; ;; ;z: Tp$** 99 nc sn^tiOTS;|Hales^ 

r: :r:r::..: .1 ./.^ 



Z site yj^Tiimor^ & Hunter, 197?a.b),;. Bonlrekip acid (BKA) also interacls.;with ANT anC 
.1 decreases sehsitivity to Ca^ (Hunter & Haworth, 1979).- .:' ./:S.Z,Z 'Z,',l 'l 

JZ';::.". ... io?::rptcel) extracfitn a:^ kethar:tee»pound^binds to:ANT:and' 

then determining whether the compound selectively induces the MPT in proliferating ce\]&; 
..^ in ptoiiferating .cells can be: 

- determined-by comparing the effect dif a. compound Bientifiiwi as binding i to Mt on thie MPt in 

- proliferating ; toIIs; with : the effect of; the ; impound on the MPT 

Monitoring induction of MPT can be done using standard techniques ^ known to those in the 

V: ^ ^tteriftg^r^.giVeh- 

. . ; 

Detecting the uptake of a compound into the mitochondria of a cell can be carried out using 
1 : . : . standard techniques. For example, flwe^nt labelled ci^ounds ^ari'be used or a fluorophofe 
^ can i)Otta6hed. :to a compound. "V Examples of suilble' flubroph^s^ and 
^^5*5. Sub-Gailular locali^tion of^ 
P cpnfpcaf fluorescent^ compounds can^^ 

- groups eg:-biotb/an 

25 .'. ; vMitochondrial transmembrane potential ;c&n : be asse^ed I using" sjlMard;; fechhiqW^ 
. including, for example, dyes, such as.JC*1, ari^: stains, such as. anhexin ^ lAFltG^ ^^such 
techniques it is possible to determine whether cells have undergone the MPT and assess whether 

:apoptpsi.s has been induced.; ; v ;;..*'..:..."":?; ^v^" 

Readiveoxyphsped^ 

30 .■ generated as a by-product of ATP and play an important role as signalling jntermedi^es: 

in cellular proltfei^t^ 

: ^.xl^agirig llpidsr proteins r -D cxinve^ 

mitochondria to H2Q2 by Mn supwoxide dismutase (SOD); ;but;can ajso be released from. 
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xejlsr^herein the P«^^compri^^^te^i^ a^oelj or cell ; 

: : ':f n ^";:(°^ ^ cent f a ^ oni : f*J, ;* en determininjg whether the compound Selectively indues - 
apoptpsls in proliferate cells relative to .noiHjrpliferating or growth., quiescent celfe. Vteseiir^i " 
... 9^^^ai^.^6jti» in proliferating cells can be readily determined' 

by those skilled fr> fte.arfrtyrconparing | %^frect v of Se romppund)pn ^ • 
io v; levels^ ;■ 

. .. •^^^^■y?™T* e t?? 1 5*^T .*^^ , ."* JI *^r^ J^^HF^^P?? i, ? , % " ^Sf?^? 1 . b?;. 03 ^ out usii^ assays; well known to 

ftoseswiiedinmeart . '. \ r; Ir vrrr;;; v :. 

..i uofangiog^nesisi wherein;^ 

;? D ™^. ,^ " d, d ® feirilh,n ' rt 9 whether :;there:: is: an increase in celiular superoxide ahionl (Or) 
: . J.^^^ foni ; a ^%« b y^ wh^therlhe compound ^ " V ... . . 

"'; Angiogenesfe refers, to the:^ new capillaries frorn e»stihg vessels a)^ 

.' ■ occurs: during embfybgehesis : and in the- adult'".. 

. (Garmeliet & ^inr2^): : Jn the nomia[adult mamma| an ■-. 
. 20 : r^roductiye cycled pathofegicat situations., Angibgehesis is a key , ... 

. . ' ; . f ^ br ;' n: ^ is ® a ^ Turnour 
.; expansion and metastasis is dependentp " 

therapeutiaApplicatioris ' \- ,7. , :> V.'. ." " 

2S . ~ Perturbation of (he MPT by compounds which bind : to;A>IT;can indj^iappptosis^ mm' 
. ^^": Ji ^ le ^ cH 38 ^Peroxide anion (0 2 -J play an important role as signalling 1 

• ^intermediates ^n cellar pro Won f but elWted conrenWfons can arrest proliferation and " 
;-• induce ^ appptosis. AccordingjyAcpmppuntls wh|mbind.to7Vt^and»fiy^ 
: function, or compourids which increase cellular levels of. superoxide anion, in proliferating cells - 
30 compared to non-prolrferafing cells have the potenUal to be therapeutically useful for treating; 



following: 



may be, grouped; into feroad categories such as 4ie'^^'■- , 
s, cellular proliferafive diseases (e.g. psoriasis, JBD t ; 
).. ^fla(nmatofy disorders,. autb-immune blood vessel diseases, 
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; - ^ 1 - 0f #^i origin^ suc^a^lo^lx^ce^ 

haemopofetic tumours such as B cell lymphoma. 

Typicairy, the cahcef islhaematological tornbtir: More typically, the cancer Is i a solKltumour: 

Bo applfcatlons^ -or 'ttie- ^pre^n^ mvention-fncludB treatment^ 



ii 





meumaltold^a^rit&^sel^egath/e 



: bf . which include the. following: 
s» systemic lupus 

I^HPSft; systemic sclerosis. Sjogren's; syndrome and 
omt: inflammatory. ^Mm/Mm Ibdnnec^ye : tissue:. disea»,, rpb^yositisVidi 
dema to m ^ P°^^a meurn^a and ^iantcefi art^ 



Exa^lesiof hlobd:vesseI»a^ 
- a^erosclerosis; cerebp 
... . after carotid surgery; acute myocardial jjnfat^ 
, coronary art^^ 

20 fusion folloviring corpnar^ ;.. 
.1 thromboembolic disease^^^^ ' "~: : . . 

. : ' of smiii;^^^ .... 

•r rlhrombocytopenlc P«rthe -haemolyt^ and- 
.;. \ .preeclampsia; . ; - ;: .- 

25. ; . ^ ^ 

and myelpproliferatrye diseases.; \ 
; •. ::The1presenf;inventioh rr^aM find use Eid^ 

: : Typically, compbu^ 

with other known ■ '^^'i^*^ agenter including ' 

. .chemotherapeufic 

. compounds, identified in. aoxiraance^^^ be : administerod w€ 

chemotherapeuuo agents such a^myc^laxol; ''^^'-^^r^^^ , 
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.."v. • v.*.v. • -«w> -aw • .v.--. -„-.-_ . 

•.<•. •• ... . . .v. ..... ... ... ........ ■ , „ . .... 



....... w - . A . , 



agents include ablating agente ^ch 
sei ™ st,ne an * streptozocjn; alkyl sulfonates including busul^ 
• • ■• methotrexate; p^midineanalogu^^^ 

'? -V ~ - inMuding e^encaptopurine and ^nidguajiine; .Vftmr InWipfi^ including the " " ■ r 



.15... 

. v 7 -» : ^ : 

(e^g,; the hepate system, panoreafc may: be isolated by or during surgery pilor fo 

administiaHPh of the system ^ :. 
■ JingteormulHple 

20 -j^wm^m^mmm ^mjmminmm^^M^j'mm^ the 

. r idenl^ac^ng;fe:the present invention should ' 
provide a quantity^f the comp^ 

'I' "" ' :: °ne filled in the art .Would be .abfe;: by; routine ej^ehmentatibn, . fo: deterfhihe an effective 
in .y e ^ n which would be required to detect^ 

" * per kgi)ody we^htper 24 hoursj ty^cejlyi about aooin^ to a^ut 75Qmg per kg : 



25 



about 



0.1 nig to, about SOOrhg per kg body weight per . 24 :h6urs; about.O.i mg to about 25bmg per kg body 
30 weight per 24 hours; about 1.0mg to about 250.^ pe^ ; ^y w^W^ 

..an effective dpserange km^mim.kimWiii0P^^Sm^ ab^ut.200mg^kg.body: 
weigher 24 h6urs;abouVl.0mg^ 

; .^9^ 1 %Sf P .^^^m P e r kg body weight per 
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. . — •.-»..-.-....-.-♦>;.-. .... 

■ . . ■-■.""** .-. '•. t. :-. 



■w-v.- - -v. .... ..... ■•** -x, w . v, - v •. v. 

.--....-:■.•-..-.•>.•. v-:v. ..%.. -*•:•. . "23 - • • ••*. -.-:*v. 
Av > • w .-... v> v: w >.. .....>.... .... .syv*/^™..:, 



..--v ... .•:%..--■ . . --. 
... ;-v. -.: ■.•.. vw>w : v ;s WA , -V.:-.. ........ 



x- v, .i-. 

. •-.:-:-->:• • . - <i 



hours: 

^mC^feraBiy ^ about 25 to^bbut' 
ratout-25 to atout ^Gmg^ 



: S :,.-:, 



75 to about 150mg/m2. 

: ^Oper^^ody^ 

10 b .ody,weight'per24 hours, more preferably about 0:01 trig to ;abouX:5^ mg;<3SAQ pef kg body. 
: we^ht ^ 

per 24 hours, even more i 

, -. . .. ....... ........ . 

; : 24: hours. 



. *'.-: ■•"•:.::.:.-:.^...;.y;.x». 



v - . vv. . .v.v • ■:• V 
v . .... 




is accordant * invention, an ■ 




... age^er|^f w^tp ^agent per 

: : **? ^ hours, L^-i^^^teS: 

•• • ^ r^-we^htper^hoursf;' - •,- . :~>.-^,:S'. IT-"'.".' - .; T ...T... I 



sparing of indiyid^^ 

o*etem,in^^^ ^ fom> rou fe and.. S ite of ' 

25 .. ^nte»^ V 

ind given per da^y for a defined number of days/can be 
intjonai wujsejf tests, 
hce with the pro^ss of the present invention may 
be administered atone, -it is generally preferable th^ l^- ^^^58 admirristemd as :: f " 

accordmg to methods which: are known to those- of ordina^kCin^ttw art and accordingly may/ • 

f earner, diluent ..^oradjuyant. 



in 



Wfiilst the compounds identiftecl 'in 
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25 



30 



.;• Synthe$is^fGSAp z 

' - • •'' -- A 'A. ..'A-. "A" . 'A-.-AA. - ' 'A* . .... , _ 

B ^ .-was - prepared ; as " Scribed} abow^ancf wasfmerr inverted ; to 4-{A^ 

Oonoghue et al^OO), a? follows/ R 

• ^deoxygeriated water ^£L) -undeFa nflrogeh aWosphere (deoxygenated water wW prepared^ 

the time under W atrnosphere of nltitigen) 

^8RAO.{25;g;:77m^ 

vaciium^^ concentrated to a Viscous gel bh^ rblaryevapdraterrThe^gel^ 

-w^added,with« 

:•• .collected by vacuum Jltration, and dried at room temperature Urtder vacuum tb a cdnstant weight 

equiyalentamoum^dium hydroide.<i^ r 

• the fbnn ofa ia M agueous^^ 

;?^# ena i ed : water - ; % solution vras stin^ and G3A0. .{as the 

-sodjum salO- was bbtained by; re n^a>M e ;p/ent onVro^ eVap^rator; The GSAP was 
characterised by the. following rnethods: (DjO, 400 MHz), "G-NMR (D2O, 100 MHz) 

:HPLC, dnd infrared spectra^ 

[GSAO+HJ*, The purify Of GSAO was> :94% by HPLC . 

Synthesis of GSM "••?'."v* :...'\ : V :::: — ■""'■* • 

BRAA wa^ prepared. by a modification ^000). p. 

Areanilic acid (20:6^ 95 mmol) Was^dded I Jnioions te a soluteh 6f ^d£m: oarobhate (2u g TS9 
mmol).in.water(2pOmL),.W 
was cniiled at 4 < ?Cfor 2 hpuRSr " 
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" . :x..->a-.v , .w.« % .*«%v. ..-.vww . . . ... 
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W *' " ' ■"-•V" -w. ........ . . ,... WW ™i' ,mC * ..- •. *. .... 

-. .>.... w ... ........ .. % ,./. A v/ :v. w . -w.-jc ...... .......... ...... ^..v. ... .. , 

. ... ..^ „. v ..,. v _ v ; ,.....„.. ,. >w: .., ,„ ., . . . vv .^ . ................. ...^ ,. A 

> • :: ..y. ^j... , : . ... . ... . .........^ a » :>w . ^-x** < . : .... vX: . %;ww: . 



-v . 5 : ;r i^^g^ J^A;?»;a white spiid, : zS;zr'~i ^w^~^r. j: w jrr:' 

(3.15 g, 37.5 mrnbi were mixed together, and lie ^lid mUture w M-- ..." 

. ... ^d '^ovemightat 
;io pH;wm : the^ropy^e addition 

' : theimixture >' 

... centrifu^ 

• . a ®. d ;^ ceDtriiged agih^he 

. ; wasfjihg was repeated ^ and the finai siispensioh . .. 

; ;(D20, x 75Mf^an^ ."V" 

. ^. : ::J^^/Ie^^fG$c4/:..^... : ^ . :: ; ..^.t;... 
20 :. .: .;§??5: was P r ?P a ^ 

.arsanilicacidas:fol|o^ 

-bramoacetW -bromide, The lower organic layer waf drained ^ .. 
V benzoic^ 

aterptary evaporation,^ ... 
(DjO, 75.MH.2) and the disqdium jalt has tmbW ■. ..?:7 : ? ' • 




GSAO^B vras produced as described by Ppnpghue et. al. (2000) and has a molecular weight 

30. of 1.00,^ 

mg f 4X M m#ml^sa(240:M^was^ — ' ' 

; mM r 473yy/^m^ure was diluted w^ 

to stand at room temperature, for 8Q.mio;: We reaction was.then diiuted.with giycine .(100 mM) in : : 
PBS (4 mL), .and allowed to stand at room temperature overnight The final soluti^contained • " 
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5 issa/ of arsenical concentration- 

dinrorcaptopfopanol and <afcu '"UL^d 
,„ . (Sigma; St; Lbwis, MO) (Dpnoghu^ 1 
:V 4^ in -the:.da* until u^. Theresas ^significant loss in the a^ve concentotibn of^stock- 

Methods ' ■ , k V 

15; , , ... Mftochondria weie isolated; ^ 

2 . f^'te^as resus^ended in fn^r^m^JSt^ ^^m'm^mm. 71 mwT 
sucrose .and;;ip;niM :spdiom A succin^iat rwntentmtioh of 30 hig of protein per mL. .MPT 
.. induction was:^ 

••• 

• • ^taining 100 mM glycine. ^T^lng 'om^imm w«mpip' 

25 measured bv monftdring ^associated decrease in light Mattering at 520 nmusing a^Moiecular ■ 



. .. Rat iiVer mitoch6ndria were susp^ 

KOH, pH 7.0 buffer containing. 213 T^jmannito^^ succinate and 

30 incubated^^ 

mttochondria were washed three.'times; with PBSrand Sbnlbated. .in;0:3;.jriiL of icercold;25 niM Tris 
PH 7.4 buffer, containing f40niM Na^iZT^W 0^^a'X^Od;4 ; 05% f ween-20 10 ^ 
leupeptinJ&^ap ro tinin,:50^.mW:4^ 

...... • — ............ 
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;:;:;::S ale /^ dari^ of ••' 

©nidation"^ 
Milpa »H.:30 MI:;qf : :SP!^Uenimli. bufferfer 2: 

gpat.anfhumOT 

H,i,,w«f M k.»«o4 " _t J "' " •OrCaipinteria/GaJifomia). 



'- >-*-->" v.<v...-.s 

•• "A'Sv/a • ... ...... .... ;. I 



v.-.v. 



mJhrer ^b^ifoch(^riai:pa prepared^by =ibnicatlon ~ and ^dfffe?en«al ^ 

mM.to;Wmim>mM buffer opntaining mm 

l l addihon : Qf 10 ^ M 

; gradient^ 



> 10, 



Results ■ ' •; • 

. . ' ;1 e ? AQ ^9ei^ swelling, of: isolated rat liver mitochondria (Rg. 1Bij: the rate of 
^ning^ihcreasea:^ time of ineubationi ^e-Wyaient- 

^ , ^, ( ^ ( ^ { ^ acid;GSM)6rc^bxylic^ 

: .?. 5 ' : V: 1 %0- F*??'^? t»ntrote for |»re opening were and Pi ioiris W^^m^i^tit' 

T : f W te ^. ^H^y Ca ^ ^ci()ph(lin;D; and .adenine hudeotides. . , 

Gyciophilin 6 (Grompton et al., 1988) and ^enine -nucteofio;^ (Haworth & Hunte08^9a,b) bind to 

• .^ e ; ma ^?^.pfw 

primary tolger tor 6periihg (rf concenbation. Chelation of ^ 

30 . • with . E ®TA blocks pore opening, for ^m^Xo^^^ : ; 

as ptherditf^ 19793); Binding of ". 

. : cyclophnin D,tb: ANt is. necessary for'^ : 

et al ;f 2002); Cyclosporin A (CsAJ block^pp^ , t 

from.ANT(Cromptonet al, 1988); Matfik ADB illlsom 
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• • ••••• .. •v -,.. .... .■ ....... .. .;,„., A .................. ' . 

•. .. ^j^c^^^!(&\a^u^.' ' . " ' .rvr "iz. -7"' ' "J .:t - * " *- -•• ■ 

•'■ ■■■■■■ ■■■■<■' ANT that protrude iM matrix. - : ^ 

. :. lo :. ::DirecJ • intera(%r . ot. ANT; with :;w LJ t«agg«l7 GSAO 3^AR6H(6- 

' ^^^^ 
fo Wmoia^ 

. Gysiso in ANT (Maj^ (Hatestrap et ai;; 1997)p 6SAO 

'• .competed for e^in^al 



,-.v.v . v..-.. .. 



V'" "V Example^ v.:.....,:',.. 
GSAO concentrated In ^oi^on<Wainyiabtecell^ : 

; ?o Methods 

x'-" Z '^lfiultim v I:'/ \: : \" >••= «■ - 

: . v: ^ ne ^i^^iaJ^AE) cells iATGCrRockville; MD) were cultured in OMEM 
.supplemented » 10% foetal calf fnM X. m. l#^ti/.nd?r UlmL-i 
: :, ■ PeniciBin/streptomydn^ MD): fhthuman Microvascular^ 

.r HMEG^I (Ades et al : ; 1^ 

l &> 2 ^^ UhrtL:! Nh^llr^pMycin,,id:ng.mi:-i epidermal. growth factor • 

(Sigma, St; ^ouiSj MO) and- 1 pg.mL i hydn^rtsone (Sigma); Cell culture plasticware : was • 
PM5^^t^;^ (C ^ tW Tr^sin/EDTAsolto ;'; 

30 ; \ BAE cells were ^eded a^ 

slides (Nunc, Naperville, . ly.and . allows . to ^ bhce and tfie .. : 

^ medium was replaced with Hanks^Baianeed SaU Solution^BS^ (Gibco);^ Thecells were then- 
. ; incubated for 1 h with 50 pM GSA^F,^ >xM GSAC^ and 250; jiM otWW 
. . . GSAA-F: All cells were countefstairted wfth 1 0.0.: hM Mitotrac3ceM Red. CMXRos (Molecular 
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5 confocal software. 



,wiih:telca.;;, : 




i. In WaWe bovine aortic " :: : ; ' :. . 
! BA .€P^ (data, nofshbwn) endothelial cells, ."" 
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ijng.'was.:confirmia by, colbcallsation^of 
y. which accumulates 

2i|-;ivandvj);.The;mit^ ; 

.; % small synthetic dithiojr^ 2iii)rand the; c^spiiding i M«tayatenr ' 

. .. arsenical, GSM-F, did 
is BAE cells incubated wift GSAb-B, f 



r ANT is abuhdant in the inher m^^ Sequestration of GSA5 on the maWx 

. : .^.° f : ANT : w ° u M^ 

20 ANT or accumulate in mitbchohdna 



: depolarisationanda 

is. Methodsi . " • -~ ■ • - 

AtP assays 

BAE cells in si^-well culture plates., were arretted |pr h. ro.5% settimJf left, in 10% 
serum, thefi treaMfor-.^ ^'^^i^ot.W^leSAb.' -The cells: were washed ^ once 4hen 
resuspended «^PBS contain^ga 
30 mixed with 50 M U ^ water and 1QP>COT« amATC^nla^^was 
..rheasured using a luciferinAuciferaseW 
co^ce^tio^s^sing an ATP standi 

ipefmijjMceiis;'. .. 
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......... -v ...v .... -:w. I 

..^ .v.. .. ^ •;..-•.:•>.-. •.. -:•..:.;...-.-. ->......%......... . ... . . n 

w . ... • - ... ..... ... . , .. . . ........ 

•sS .-..v.%. . '/v/-ft.^v •„•. v.iA.vV '-s i.«a'..:!vA v.w. v ft AV i .,,-.•..•.....>... .. I 

amAp . .v • ..... - ... . . , 



^ 11 •»# ' "V« * -.--*.*•-- . -:. ... ........... . ....................... , jA v ..vA W v '. % i.*^..:^ v , w , v 

*7l'.T- v T''.. " pjouiefsaen assays ■»■* °>---- ---'- .. .. . v.,*.™. :•>>.. >.,,. . . : . 



:: . : 



—For; measuremCTte : e . ~y 

:/-:j£ : potential with J^i^ :: 

. plat<&,,th|ri (j^tached with tiypsfn/EDTA; w^Hed : 6nce, and resusp^ided at 2 fO^ielte per mL in 

• :.dihydroe^ : 

.... 5 ange MoleeuiarPro^T^lW^ '.. 

flow.cytometry: . ■ ;. ■ -\ ■ _ . \ ;• ; • ■ 



,20 Results 
v.T„..'« GSAO'con&ntra^ 
7 .^" ^^v Proliferating <^ils^^y^ 

.. . guiespent :ce|ls;. To : te5t .. W^ on proliferating 'ills. 

, ; . : Proliferating ^ concentrattons 

as- ofGSAq. ■■; ,?■;*•;.■. ™ •"..;- :: -.- : ?::,rv; 

; ^ GSA 0 ICsofor redu5tionin viability, of proliferating BAE cells was -76 pM (R g ;3Ai), 
whereas the co)npound had iittte ^ effect on growtiSKiuiescentceils, The control compounds. GSAA 
• :^.^CA^hadnosigntat^ 
. 1:0 mM (data not shown). The effect of GSAO on proliferating cell viability was time^dependent 
so The GSAO ICso decreased from -75 ptM i to -25 pM when ce incubto increased from 48 to 
; 72 h (data not shown), PAO, ..in...dphtrast, wa§ Equally and growth^ 
. quiescent BAE.:cells with an. IC50 of -200 riM (Fig,.: 3A(i^ ^e^ame«resuits Wre okerved iirith 
HMEG-1 cells (date not shqwp). GSA0's effect on pro.ifereting endoielia. ^ was dosely 
associated with toss of mitochondrial tr^^s^ M ( R g< 3B): ^ 
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• ...... .v.v.-'.v . . j-.- ....... ............ v.vX . . 



•:• • -x • • : • • >xv. .x-.-. : • :• c-v . 



■viw. • .X. 



X- 



ugated fJinexin V, respectively^ The 

:t::^z::z:. jhebindingof GSAOJtixjn:pro» ^ 

-v./:. Incubation with. 150 jijy) GSA0;M 24 breduced ATP levels in prorrfemting. ceils f to that of gixwvth- ^ 
»b... -MochoriW 

measured- ; using : nonyl ^ to cardioHpln in the mitochondrial 

~ ft 1992), 

? ; :lto,ce that^g^^uiescent cells, whichwas^^ ; 
rA^hj^centra^ 

•s- To. ^st the effect of GiSAd 

--- were measured using 

./:%1)^ 

: with GSAOconcentratiOT.in.pro ^ this effect 

: :. of :.?.? A °^ as ^ ie V ets : 

20 .W*s». mm m wmmo mm resulted ^;aM;decrea^ ; ih^ w f ■*. 

. y ; :i00% increase d 

^ -anaiysis of cellularGrand H2O2 tevels,; Orl ev ^ 

Ip.vpLq ' ""' "* " " " ■ • - ■ ■ .. .... .... . 
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Example 5 



Methods 



ihbrh eggs tSpafas, Norwich,. CT} were erackedi: the embryos ' - 
30 with intact yolks placed in 20 x 100 mm petri dishes and incubated 3 ^ays^t 37«>e and 3% COi 
(Fplkman; 1985). Wathylcellulose (FishexScJen.^^ 50>g 
:.. . Neither GSM or GSAOweie^ 

-h at 37oG and 3% €02, The discs weremade by desi^^ 




e arid scored for. 
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^centf^on-dependent ip ? nner (Ffc ^^o^n^' : ii$^; was;defin^i ayascu^; 

i in mjqe- . . 
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Example 6 



mice 



.•>■'..• 



= -< Methods •". 

Primary tumour growth assays 

I: Female 7 to 9. week old SCID or C57BI6/J mice were i 

: fe ? fl "? n ^ ^ e do ^^ a suspensiba r 2** WMC4 { - ■ :: 
* ^ 10 ^. o ^ : ? ens in :9 ;2 m M^ • 

. midline: Ltq . 3M^.l^M^t I aoe0l^i]ijr:|il>: OXIellbr JiM. aL{1997);: Tumour Volume was: . 
. * .3 cateulafed ^feieioi^ ^.whas a is ite^^tte^t to^X ".: . 
Immunohisfochemistry I" 

^ ^^ ^^ide^iish (Fisher Scientific, Fair Lawn/ N J), 
. .. embedded in paraffin and 5 ^ on glass slides. Sections were-" - 

stained with haematoxyDn and eosinjor for eD31, PCNA tHphngrep eji 199&7 or fomented r r 
so-. DNA (GaVrielli et aU992). Microvessels ^were counted in 3 tumours, including the smallest and/ : i 
largest, from the control and treatment groups and the density was graded in the most active areas T*.T„ 

""" J " i..Xminfmum 6f lOu^ ceite was counted *T -"-'| 
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two separate<sectionsi 




of cells; spored under 



Results 



:•• XwX v 

m,. .The, gix 



" .« • -a ■ a* V.V.-..A v.- ..■ .a A. -v.*.- v. .. . ......... 

- "■" ■ • • • "a-. .V •• w.-. - • • ...... .. ... , 



■ .• »Aw : 



<:-:-■ a-:« :• - wix--: 
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A.V..-.-V V. "V.%.AV..-A 

' • . xx;: 
xx •• • -xaAv-Xa:- .x 

VX-.-A A. A .. .. 

."- - . - w. .• v.... .• 

.V.A. • .. .,..<! .A -A • 



•. <'a%: v..a. ...... :::^x.k 



S^wCof both HMarEanr murinelwfimaiy mmrsM^mmoco^^M . 
-= C57BI6/J. mice bearing LLC tumoure (F^I 4E), 
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of 



■r y^'r^ Was np apparent adversr ate^^^ ... . .. 

*^™ m nb ^^ h6,b 9^ cha ^, ia» heart, lungs; liven 1^ne^S^c!SS ! . : 

^:J:\rnm^mmm^ analysis of tie tamoa 
inb^ted : a%n1ficaT.t^uc^ 

?•: ^was arsigniflcant; the a^ploM: indices oC.GSAO?' versus GSM^ated turhours • 

-■ :; (p=0 ^ 5, i^:#: ,nh(b ^^ : 

... : a P9ptosis ;qf the tumour celte (p'Rejlly CaU 1997). : ^ 
; ; bajahce : ihe l^iMM rate of :tbe,turnbur:cells, resulting, ih^ 
{Holmgren=eM^1995)V 
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